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VARIABLE POWER ADJUSTMENT ACCESS METHOD 
IN CDMA MOBILE COMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

The invention relates to the access of the mobile communication system, 
particularly, relates to an access method for the variable power adjustment. The said 
method supports the physical random access channel (PRACH) and the physical 
common packet channel (PCPCH) of the up link, the acquisition indication channel 
(AICH), the access prefix acquisition indication channel (AP-ACH), and the conflict 
detection/channel assignment indication channel (CD/CA-ICH) of the down link by 
more precise power control. 

BACKGRO U ND OF THE INVENTION 

In the access technology of the radio communication, there is an access method 
based on the fast indication. The burst data of the access can often be divided into 
several sections, the next section of the information is transmitted normally only when 
the responses of the data in the preceding sections (For example, an acquisition 
response, and the like) have been received. Normally, this type of responses only has 
responses with two values of 1 and — 1, or with three values of 1, -1, and 0. Wherein, 
only one value, for example 1, is used for the indication acquired successfully and 
allowed to access. Thus, the more precise control function can not be sufficient. 

Please refer to Fig. 1 and Fig. 2, in the access of the physical random access 
channel (PRACH) and the physical common packet channel (PCPCH) of the up 
channels in WCDAM, the fast indication method is used for indicating the prefix 
acquisition situation. For the physical random access channel (PRACH), the 
acquisition indication channel (AICH) is used to indicate the acquisition on the down 
link. For PCHCH, the access prefix acquisition indication channel (AP-ACH) and the 
conflict detection/channel assignment indication channel (CD/CA-ICH) are used. For 
the physical random access channel (PRACH), a value evaluated by the open loop 
power is firstly used by the user equipment as the transmission prefix of the initial 
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transmission power. If the acquisition indication information of the down link 
acquisition indication channel (AICH) has not been received (or the received 
acquisition indication information is 0), then another prefix will continuously be 
transmitted subsequently by adding power A P0. If the received acquisition indication 

is -1, then it will exit the procedure and report to the upper layer. If the received 
acquisition indication is 1 , then the information section will be transmitted by using a 
preamble power bias A Pp-m corresponding to the last successful access. 

In this way, because an error may be reach +/-12dB under an extreme situation of 
the open loop power evaluation, and considering the throughput of the physical 
random access channel (PRACH), A P0 being not taken very small, and the affect of 

the channel fading, AP power which is accessed successfully at last and the acquisition 
probability at the said power may change significantly. If this is taken as a reference 
power to transmit the signals of the information section by increasing the power bias 
A Pp-m (once this parameter is assigned by the high layer, all of the user equipment 

will use this fix parameter in a long period unless reassigning), the variation range of 
the power of the information section may also be very large, causing the 
comprehensive performance of accessing the entire physical random access channel 
(PRACH) worse. 

The access procedure for the physical common packet channel (PCPCH) is 
slightly similar as that of the physical random access channel (PRACH), a transmitted 
access prefix AP is evaluated firstly by the user equipment based on the open loop 
power. If the acquisition indication information of the down link prefix acquisition 
indication channel (AP-AICH) is not received (or the acquisition indication is 0), then 
the prefix will continuously be transmitted by using power bias A P0. If the received 

acquisition indication is 1, then the conflict detection prefix (CD-P) will be transmitted 
by using the same power. 

If the corresponding conflict detection prefix (CD-P) is not received in the 
conflict detection/channel assignment indication channel (CD/CA-ICH), then the 
procedure will be exited and reported to the upper layer. If it is received, then the 
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power control prefix and the message section are transmitted by using the power bias 
of A Pp-m. 

For the same reason as that for accessing the physical random access channel 
(PRACH), AP power which is accessed successfully at last of the physical common 
packet channel (PCPCH) and the acquisition probability based on the said power may 
change significantly. In this way, the conflict detection transmitted subsequently and 
the power control prefix and the initial power of the message section will also change 
significantly. Thus, it causes the comprehensive performance of the entire link worse. 

The frame format of the acquisition indication channel (AICH) in WCDMA is 
shown in Fig. 3, wherein, 

aj=£AI s b sd 

The value of acquisition indication AI is taken as 1,0, and -1 based on the result 
of the acquisition. S represents the sequence number of the characteristic code. See 
Table 1 for the value of bs and j (Table 1 is a characteristic code table of the 
acquisition indication channel): 



Table 1 



s 


b R0 , b s1 ... ? b R ^ 


0 


11111111111111111111111111111111 


1 


1 1-1-11 1-1-11 1-1-11 1-1-11 1-1-11 1-1-11 1.1.11 1 -1 -1 


2 


1 1 1 1-1-1.1-11 1 1 1.1-1-1-11 1 1 1-1-1.1.11 1 1 1-1-1-1-1 


3 


1 1-1-1-1-11 1 1 1-1-1-1-11 1 1 1-1.1-1-11 1 1 1-1.1.1.11 1 


4 


1 1 1 1 1 1 1 1-1-1-1-1-1-1-1-11 1 1 1 1 1 1 1-1-1-1-1-1-1-1-1 


5 


1 1-1-11 1-1-1-1-11 1.1.11 1 1 1.1-11 1-1-1-1-11 1 -1 -1 1 1 


6 


1 1 1 1-1-1-1-1-1-1-1-11 1 1 1 1 1 1 1-1-1 -1 -1 -1-1-1-11 1 1 1 


7 


1 1-1-1-1-11 1-1-11 1 1 1-1-11 1 -1 -1 -1 -1 1 1-1-11 1 1 1-1-1 


8 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1 


9 


1 1-1-11 1-1-11 1-1-11 1-1-1-1-11 1-1-11 1-1-111-1-11 1 


10 


1 1 1 1-1-1-1-11 1 1 1-1-1-1-1-1-1.1-11 1 1 1-1-1.1-11 1 1 1 


11 


1 1-1-1-1-11 1 1 1-1-1-1-11 1-1-11 1 1 1-1-1-1-111 1 1-1-1 


12 


1 1 1 1 1 1 1 1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-11 1 11 1 1 1 1 


13 


1 1-1-11 1-1-1-1-11 1-1-11 1-1-11 1.1-11 1 1 1.1.11 1-1-1 


14 


1 1 1 1 _1 -1 -1 -1 -1 _1 -1 _1 1 1 1 1 -1 -1 _1 _1 1 1 1 1 1 1 11-1-1.1-1 


15 


1 1_1-1-1.11 1-1-11 1 1 1-1.1.1-11 1 1 1-1-11 1 -1 -1 -1 -1 1 1 



Thus, it is stipulated in the current protocol that the acquisition indication 
channel can only have three types of indications of 0, 1, and -1 for a certain 
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characteristic code. Wherein, only the acquisition indication "1" is used to indicated 
that the accessing is allowed, however, more precise power control information cannot 
be provided. 

The same format as that used for the acquisition indication channel (AICH) can 
be used to transmit the prefix acquisition indication channel (AP-ACH). 

For the conflict detection/channel assignment indication channel (CD/CA-ICH), 
a J =J]a5I f xb^+2;CAI Jk xb^ ij 

i=0 k=0 

wherein, CDIi and CAIk generate the value, refer to Table 2 (Table 2 is a 
generation table for CDIi and CAIi in the conflict detection/channel assignment 
indication channel); 



4 



014006PCUS 



Table 2 



Conflict detection 
prefix i 
transmitted by 
user equipment 

i 


■ 

CDI, 


characte 
ristic 
code 

Si 


Channel 
assignment 
sequence 
number 

> 

n 


CAI k 


Characteristic 
code 

s k 


0 


+1/0 




0 


+1/0 


0 


1 


-1/0 


1 


-1/0 


2 


+1/0 


3 


2 


+1/0 


8 


3 


-1/0 


3 


-1/0 


4 


+1/0 


5 


4 


+1/0 


4 


5 


-1/0 


5 


-1/0 


6 


+1/0 


7 


6 


+1/0 


12 


7 


-1/0 


7 


-1/0 


8 


+1/0 


9 


8 


+1/0 


2 


9 


-1/0 


9 


-1/0 


10 


+1/0 


11 


10 


+1/0 


10 


1 1 


-1/0 


11 


-1/0 


12 


+1/0 


13 


12 


+1/0 


6 


13 


-1/0 


13 


-1/0 


14 


+1/0 


15 


14 


+1/0 


14 


15 


-1/0 


15 


-1/0 



Therefore, only two indications of 1 and -1 are used to indicate that the conflict 
detection has been acquired, and it is unable to provide to the user equipment the more 
precise control indication. 



Because the power fluctuation range of the current physical random access 
channel (PRACH) and physical common packet channel (PCPCH) is very large when 
acquiring, however, only one indication is used for permitting access when the 
acquisition is successful, thus, it causes the fluctuation range of the subsequent 
information transmission power, which takes the said power as a power bias reference, 
of the subsequent sections also being very large, and causing the whole access 
performance degrading. 
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S UMMARY OF THE INVENTI O N 

The object of the invention is to aim at the above disadvantages existing in the 
access transmission of code division multiple access and to provide an access method 
having variable power adjustment to increase the comprehensive performance of the 
entire system. 

In order to realize the above object, the following technical scheme is employed 
in the invention: 

An access method for the variable power adjustment in the code division 
multiple access mobile communication system of the invention, the said method is 
based on the base station and the user equipment, the acquisition information is 
obtained by the base station through receiving on the up link the prefix of the physical 
random access channel, the access prefix of the physical common packet channel and 
the conflict detection prefix and evaluating the quality, respectively; the precise control 
of the transmission power of the subsequent message section of the physical random 
access channel, conflict detection prefix of the physical common packet channel, and 
the power control prefix, the message section are obtained based on the quality 
evaluation value; the control indication of the said precise control is transmitted via the 
down link acquisition indication channel, access prefix acquisition indication channel, 
and conflict detection/channel assignment indication channel; and after receiving the 
said power control indication by the user equipment, the subsequent message section 
of the physical random access channel, conflict detection prefix of the physical 
common packet channel, and the power control prefix, the message section are 
transmitted by using a value among a plurality of power bias values. 

Because after the above method being employed by the invention, the entire 
system can satisfy different functions, particularly, the functions of the transmission 
power being controlled more precisely, and the receive performance of the link being 
improved, it is indicated specifically as follows: 

1 . The accuracy of the power control of the up link transmitted physical random 
access channel and physical common packet channel, and the successful probability 
can be improved. 

2. The average transmission power of the physical random access channel and 
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physical common packet channel for achieving the same access performance can be 
saved, the interference to other channel can be decreased, and the capacity of the entire 
system can be increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an illustration diagram of an access procedure of the physical random 
access channel of WCDMA; 

Fig. 2 is an illustration diagram of an access procedure of the physical common 
packet channel of WCDMA; and 

Fig. 3 is an illustration of a frame format for acquiring the indication channel. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

By analyzing the deficiencies in the aspect of the access acquisition indication of 
the prior schemes, a method of the invention provides a scheme, in which, the power 
transmission can be adjusted more precisely on the up link channels of the physical 
random access channel (PRACH) and the physical common packet channel (PCPCH), 
and more precise access acquisition indication can be provided on the corresponding 
down link acquisition indication channel (AICH), AP- acquisition indication channel 
(AICH), and conflict detection/channel assignment indication channel (CD/CA-ICH). 

The method of the invention is based on the base station and the user equipment, 
the said method is based on the base station and the user equipment, the acquisition 
information is obtained by the base station through receiving on the up link the prefix 
of the physical random access channel, the common access prefix of the physical 
common packet channel and the conflict detection prefix and evaluating the quality, 
respectively; the precise control of the transmission power of the subsequent message 
section of the physical random access channel, conflict detection prefix of the physical 
common packet channel, and the power control prefix, the message section are 
obtained based on the quality evaluation value; the control indication of the said 
precise control is transmitted via the down link acquisition indication channel, access 
prefix acquisition indication channel, and conflict detection/channel assignment 
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indication channel; and after receiving the said power control indication by the user 
equipment, the subsequent message section of the physical random access channel, 
conflict detection prefix of the physical common packet channel, and the power 
control prefix, the message section are transmitted by using a value among a plurality 
of power bias values. 

Please refer to Fig. 3, the format of the acquisition indication channel and access 
prefix acquisition indication channel having the said precise control indication is: 

5=0 

«2* + ,=Z AI 2s P s (k),k = 0,1.. .15; 

wherein, Ps(k) is a prefix characteristic code, please refer to Table 3 for its value 
(Table 3 is an acquisition indication channel characteristic code table employed in the 
invention): 



Table 3 



prefix 
characteri 
stic code 


value of N 
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1 


2 


3 


4 


5 


6 


7 


8 
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10 


11 


12 


13 


14 


15 


P 0 (n) 
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The values of Al { and AI 2 can be taken as 0, 1, and -1, nine control indications 

8 



014006PCUS 



can be produced by combining AI X and AI 2 . The format of the said conflict 
detection/channel assignment indication channel is: 

«2i =X C^MO + Z CAI kA P sk (l) 

/=0 k=0 

« aw =Z C^i.A(0+Z C</ w /».(/Xi*04.. -15; 
wherein, 

CDI l9 CAI 2 , can be taken as 0, 1, and —1 . 

The definitions of T,, T 0 , and T^ are as follows: 

^={(1,1), (1,0), (0, 1)}; 

T 0 ={(0, 0),(1,-1), (-1,1)}; 

T !={(-!, -1), (-1,0), (0,-1)}. 



In the power adjustment of the messages of the said physical random access 
channel, 

when the acquisition indications of the received down link acquisition indication 
channel are (0, 0), (1, -1), (-1, 1), then the prefixes will be transmitted by using 
continuously the power bias A P0; 

when (0, -1), (-1, 0), (-1, -1) are received, then the access will be exited and 
reported to the upper layer; 

when (1, 1) is received, then the messages will be transmitted by using the power 
bias A Pp-m; 

when (1, 0) is received, then the messages will be transmitted by using the power 
bias APp-m+APl; 

when (0, 1) is received, then the messages will be transmitted by using the power 
bias ( A Pp-m+2* API). 



After the down link access prefix acquisition indication channel is received by 
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the said physical common packet channel, 

when the access prefix acquisition indications received by the user equipment on 
the down link are (0, 0), (1, -1), (-1, 1), then the access prefixes will be transmitted by 
using continuously the power bias A PO; 

when (0, -1), (-1, 0), (-1, -1) are received, then the access will be exited and 
reported to the upper layer; 

when (1, 1) is received, then the messages will be transmitted by using the same 
power bias; 

when (1, 0) is received, then the messages will be transmitted by using the power 
bias A PI; 

when (0, 1) is received, then the messages will be transmitted by using the power 
bias (2* API). 

After the indications of the transmission power bias indicated by the conflict 
detection/channel assignment indication channel is received by the said physical 
common packet channel, if it is in T 0 set, then the access procedure will be exited; if 
those in T x or T_, set are received, then an acquisition will be indicated, and the power 
biases of the subsequent power control prefixes and the messages will be determined 
by the specific values of T } or T^; when the received indication is (1, 1) or (-1, -1), 
then the power control prefixes and messages will be transmitted by using the power 
bias APp-m; if the received indication is (1, 0) or (-1, 0), then the power control 

prefixes and messages will be transmitted by using the power bias ( A Pp-m+ API); if 

the received indication is (0, 1) or (0, -1), then the power control prefixes and 
messages will be transmitted by using the power bias ( A Pp-m+2* API). 

Similarly, the frame format in Fig. 3 is employed, however, wherein 

" 2 *=Z AI u P 9 {k) 

5=0 

a 2M AI 2s P s (k\k = 0,1.. .15; 

5=0 
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The values of All and AI2 can be taken as 0, 1, and -1. In this way, The value 
AI is composed of (All, AI2), and total 9 combinations are possible: (0, 0), (0, 1), (0, - 
1), (1, 0), (1, 1), (1, -1), (-1, 0), (-1, 1), and (-1, -1). In this way, sufficient acquisition 
indications can be transmitted to use for more precise power control or other usage. 

For AP-acquisition indication channel (AICH), a modification method same as 
that of the acquisition indication channel (AICH) can be used. 

For the conflict detection/channel assignment indication channel (CD/CA-ICH), 
«2i =Z CMMO + f, CAI kA P sk {l) 

/=0 k=0 

CDI ia P Si (l) + f d 04/^(0,1 = 0,1. ..15; 

1=0 *=0 

The generation of CDIi (composed of (CDIi, 1, CDIi, 2)) and CAIk (composed 
of (CAIk, 1 , CAIk, 2)) can be defined in the following Table 4 (Table 4 is a generation 
table for CDIi and CAIi in the conflict detection/channel assignment indication 
channel employed in the invention): 
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Tab le 4 



Conflict detection 

picllA 1 li Alia 1111 llcU 

by user equipment 
i 


CDIj 


characte 

ilallC 

code 

$i 


Channel 
assignment 
sequence 
number 

k 


CAI k 


Characteristi 
c code 


0 


tvt 0 




0 


ivr fl 




1 


TV T 0 


1 


1 


TV T 0 


o 


2 


T/T 0 




2 


TVTo 


8 


3 


TV T 0 


3 


3 


TV To 


4 


TVT fl 




4 


T^o 




5 


TV T 0 


5 


5 


TVT 0 


4 


6 


Ti/T 0 




6 


T,/r 0 




7 


TVT 0 


7 


7 


TVT 0 


12 


8 


T,/r 0 




8 


T/Tq 




9 


TV T 0 


9 


9 


VTo 


2 


10 


T^o 


11 


10 


VT 0 


10 


11 


TV To 


11 


TVT 0 


12 


T^o 




12 


Ti/T 0 




13 


TV T 0 


13 


13 


VTo 


6 


14 


VTo 




14 


T^o 




15 


TV To 


15 


15 


TVTo 


14 



Three sets are defined, for example: 
T1={(1, 1),(1,0),(0, 1)}; 
T0={(0, 0),(1,-1), (-1,1)}; 
T-1={(-1,-1), (-1,0), (0,-1)}; 

The definitions of the sets may be those, but it is not limited. 

AI indications with more values can be received by the user equipment in the 
channel of the up link physical random access channel (PRACH). The power 
adjustment can be performed more precisely to transmit the subsequent messages 
based on these received indications. One adjustment scheme is that after Preamble 
being transmitted by the user equipment, if the acquisition indications of the received 
down link acquisition indication channel (AICH) are (0, 0), (1, -1), (-1, 1), then 
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Preamble will be transmitted by using continuously the power bias A PO. If (0, -1), (- 

1, 0), (-1, -1) are received, then the procedure will be exited and the upper layer will be 
reported to. If (1, 1) is received, then the messages are transmitted by using the power 
bias A Pp-m. If (1, 0) is received, then the messages will be transmitted by using the 

power bias (A Pp-m+ A PI). If (0, 1) is received, then the messages will be 

transmitted by using the power bias ( A Pp-m+2* A PI). 

If more acquisition power adjustment indications are to be added, the other 
received information can be defined as the power adjustment indications, for example, 
(1,-1), (-1, 1), and the like. 

Similarly, in the up link physical common packet channel (PCPCH), when the 
indications (0, 0), (1, -1) , (-1, 1) of AP-AI are received by the user equipment on the 
down link, then AP will be transmitted by using continuously the power bias A P0. 

If (0, -1), (-1, 0), (-1, -1) are received, then the procedure will be exited and the upper 
layer will be reported to. If (1, 1) is received, then CD-P will be transmitted by using 
the same power bias. If (1, 0) is received, then the CD-P will be transmitted by using 
the power bias A PI. If (0, 1) is received, then CD-P will be transmitted by using the 

power bias 2* A PI. 

If after CD being transmitted by the user equipment and the acquisition 
indication for CD-P being received in the down link conflict detection/channel 
assignment indication channel (CD/CA-ICH), if it is in TO set, then the procedure will 
be exited. If Tl set or T-l set (based on the SIGNATURE number for transmitting CD- 
P, and the same hereinafter) is received, then an acquisition will be indicated. The 
subsequent power bias of PCP and the messages will be determined based on the 
specific values of Tl or T-l: when the received indication is (1, 1) or (-1, -1), then 
PCP and the messages will be transmitted by using the power bias A Pp-m. If the 

received indication is (1, 0) or (-1, 0), then the PCP and the messages will be 
transmitted by using the power bias( A Pp-m+ A PI). If the received indication is (0, 
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1) or (0, -1), then PCP and the messages will be transmitted by using the power bias 
(A Pp-m+2*A PI). 
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